Neurotoxicity of methyl chloride in continuously versus intermittently exposed female C57BL/6 mice.
This study evaluated the relationship between methyl chloride (MeCl) exposure duration and neurotoxicity. Female C57BL/6 mice were exposed to MeCl for 11 days, either continuously (22 hr/day) to 15, 50, 100, 150, or 200 ppm, or intermittently (5.5 hr/day) to 150, 400, 800, 1600, or 2400 ppm. This strain and sex of mouse was chosen because it is sensitive to MeCl neurotoxicity and was a good candidate to allow the evaluation of morphological effects and the quantitation of functional effects. A simple quantitative relationship between neurotoxicity and continuous vs intermittent exposure was not observed. Although the no-observable-effect levels for continuous and intermittent MeCl exposures were very nearly proportionate to exposure concentration multiplied by duration, the dose-response curve was much steeper for continuously exposed mice. Cerebellar granular cell layer degeneration was observed in mice exposed continuously to 100 ppm MeCl and in mice exposed intermittently to 400 ppm. This histopathologic effect was observed at lower concentrations than a decrement in rotating rod running performance. No effects were observed in mice exposed to 50 ppm continuously or to 150 ppm intermittently. Continuous exposure to MeCl produced the cerebellar lesion with less effect on other tissues than did intermittent exposure. In mice exposed to 2400 ppm intermittently, there were renal and hematopoietic effects in addition to relatively slight cerebellar granular cell layer degeneration. These 2400-ppm exposed mice developed hemoglobinuria, apparently as a result of intravascular hemolysis. Although the effect of exposure duration on MeCl toxicity was complex, this study indicated that careful judgment is necessary when extrapolating intermittent exposure data to a continuous exposure situation.